abstract Background: The goal of the present study was to evaluate the color preferences of patients with schizophrenia and their correlations with personality traits. Methodology: Sixty-three patients with schizophrenia and 59 healthy volunteers were asked to undertake the color preference and the Zuckerman-Kuhlman Personality Questionnaire (ZKPQ) tests. Results: The healthy volunteers showed a greater preference for green but a lesser one for brown compared to the patients with schizophrenia. Patients scored higher than the healthy volunteers on the ZKPQ Neuroticism-Anxiety and Activity scales. Moreover, in patients, black preference ranking was associated with the Neuroticism-Anxiety, whereas pink and orange preferences were negatively associated with Activity; white preference correlated negatively with Sociability. Conclusions: Patients with schizophrenia preferred green less but brown more, and displayed their personality correlates of these color preferences. These findings are suggesting that patients with schizophrenia should be encouraged to be more exposed to bright colors such as green and white, and less to dark colors such as black, during therapy and rehabilitation sessions.
etc. [9, 10] . Kim et al. [11] found that healthy participants tend to prefer green. Although
Holmes et al. [12] found that patients with schizophrenia showed no particular preference for green, Kuloğlu et al. [13] described a prominent green preference in these patients.
Furthermore, some reports showed that there was no difference in the color preferences between schizophrenia patients and healthy people [14, 15] .
One of the potential reasons for these inconsistent findings of color preferences in schizophrenia might be an underlying correlation with personality traits. For example, introverted people tend to prefer blue, extroverted people prefer red, conceited people are fond of yellow, and aggressive people also prefer red [16, 17] . Patients with schizophrenia have particular personality traits
[18] such as neuroticism [19, 20] . However, no study has examined the correlation between color preferences and personality traits in patients with schizophrenia.
Based on the above findings, we hypothesized that patients with schizophrenia would have specific color preferences, which would be related to their personality traits.
Information on the color preference of patients with schizophrenia has applications for ward and household decoration, clothing choices, and pharmaceutical packaging, which could help to strengthen the management of patients, promote their mental rehabilitation, and restore general social function. . At the beginning of the experiment, the participants were given 3 min to adapt to the background color, and 3 min later were asked to score the 11 colors from a scale of 1 to 11 according to their degree of preference among the colors. In this assignment, a score of 11 represents the most preferred color, and a score of 1 represents the least preferred color.
Methods

Participants
Questionnaire
After the color preference test, the subjects entered another room to take the ZKPQ between groups (Table 3 ; also see the last column of Table 2 We found that healthy volunteers preferred green, which is consistent with some previous studies. Traditional economists have deemed that green is associated with economy, material comforts, and environmental protection; moreover, status motivation and altruism tend to encourage a preference for green [24] . In addition, patients preferred brown to a greater extent, which might attribute to the frequent comorbidity of depression and schizophrenia [25, 26] , since the elevated response to brown was linked to depression, dull or other negative emotions [27, 28] . Camisa et al. [30] revealed that patients with anxiety, worry, fear, and also seeking to avoid harm, which is related to Neuroticism-Anxiety [31] . In addition, the schizophrenia group scored higher for Activity than the healthy volunteers did, which is also supported by the results of some previous studies. Smits et al. [32] found that increased activity could reduce anxiety sensitivity in patients with schizophrenia, and
Pajonk et al. [33] suggested that increased activity could have a protective effect on neurons in patients with schizophrenia. These findings suggest that high activity may be a self-protective mechanism in patients with schizophrenia.
In the present study, the patients' black preference positively correlated with Neuroticism-Anxiety. Black is considered to be associated with depressive and anxious traits [34, 35] ; thus, patients with schizophrenia tend to have a higher preference for black and show higher levels of Neuroticism-Anxiety. Quite the opposite, the white color is usually associated with the clean, pure, harmonious, and refreshing concepts, often being classified into "cool" colors together with green and blue, and preferred in many cultures, including Eastern culture [36] .
Schizophrenia patients scored higher on shyness, retrospective inhibition and harm avoidance [37] , and reported to prefer green significantly more (although not white) in our study, which might help us to understand the negative association between Sociability and white (a cool color) preference in this disorder. Previous results have shown that pink and orange are generally preferred by the extraverted people [38] . Orange is associated with reports of exciting, stimulating and warm [38, 39] , yet it is associated with the disturbed/ distressed emotion or aggression [40] . As compounds of red and white [41] , pink in current study is closer to white than red, which 
